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1N7W,:h; fE.iI,):

Tht obsevation w'" nLiac d:rinv Lhc t peXa-e! viqits to endemlic areas

of schistosominsiq that miny peLr ox, r .idiiu in these arts for years

since birth, do not exhibit any rruni1statioe!s of the disease. Not only

they do not pass schistosccul ovw in their urine or stools;, bu also

they do not show any evidence of complications. Nevertheless, it is

certain that all these persons were exposed to infection with the parasite.

The frequency of exposure to infection may varybut many are continually

exposed ,almost daily. Such exposure is inevitable, as these persons

irrigate their land brefooted.They also bathe and drink frm the infected

water.

The vast majority of these individuals give history of Cintracting

schistosomiasis usually during childhood or adolescence. HZitory of
1 4

specific antischistosomal treatment was often lacking. Ma received

incomplete courses of the antischistosomal drug.

It was assumed therefore that these persons may have leveloped

acquired immunity against schistosomes. Such acquired inuiinity

against schistosomiasis has been described in a number of experimental

models( Smithers & Terry,1965; Taylor et al.,1 97 3). But t~e study

of this immunity has proved difficult in vivo and in man.

n
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h;zerjth, r L ert devclog~nt in thc_ undo~rc;L~virsng oL'il,

sIn i t, o-x cytotoxic ity ant lhXoy-dupt. deni cr i 1 - ,< [ate effLctor

ti*chtn I,:i has provided a n}, tns to elaborate an in vi- ro method

Lu study rh- e anti[xxllcs.

rt os planned te--seI-ect and study two groups of t e.

individu-ls wtho are apparently immune against sch[stosktmhsss One

group was selected from an endemic area of 9Ch4 henatobium, and the

other goup from an endemic area of zh-ts mansoni. The chief

aim was to analyse the results and compare them to those obtaine d

from a third group with active schistosomiasis and to normal

control persons residing in non-endemic areas,and never exposed

to infection with schistosomiasis.

,I.

Another study was planned to investigate the leve' of the

inmune complexes in thie sera of patients with schisposomiasis.

This aspect of the disease has been so far little s ied

because of the many difficulties with tests dealing with several

kinds of antigens. But the recent development of a number of tests

dealing with inmune complex has provided a practical means for

such study.

The aim of the work was to study any possible cerrelation

between the severity of the infection and the level of the immune

complexes.Besides, any possible correlation with the development

of complic tions was also studied.



CYTOIOxICi'[Y TEST

ANT[6UOYf-DkrF2Nur i CELL-MED [ITFD DAMAE 1Y)T S";Q1S'SOUiJ[AE

Tko villag& located in the Nocth East of the Nile Delta near

NIansoura were chosen foc study. The first village (Diarb El Khedr),

showed after a genecal survey of the inhabitants that It is endemic

for schistosoma rmansoni. The second village( Meet Tarif) was found

to be highly endemic in schistosoma hematobium.

Normal control subjects were chosen in Cairo from medical students

and laboratory workers who denied history of exposure to infection

with schistosomiasis.

All cases were subjected to full clinical examinatii and laboratory

tests, which included

l.Urine and stools examination for schistosome ova using the cent-

rifugation and salt sedimentation methods respectively.

2 .Complete hemgram.

3.Liver fuction tests: serum proteins,serum bilirubin nd transaminases.

4.Kidney function tests: blood urea,serum creatinine ard complete urine

analysis.

5.Blood grouping.

Immunological studies included:

1.Skin testing using schistosome worm antigen and tuberculin purified

protein derivative.

2.E rosette test.

A
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,(toI h1'.i r " stu[ps were undFLrtaken for the a ,i, cit tori of the

voroVXcity test ( Buttecworlf et al. 1977).

t. P ras it ic cyc Le acd prep.rat. ion oF schiswsoc-ula.

2.Prepar:ition of the antisera.

3.Preparation oF the effector cells.

4.Cytotoxicity assay.

Parasite cycle akid prepacarion of schistoso(Tula

A local strain of S. mansoni recovered from patients was

maintained by passage in laboratory-bred snails, andguinea pigs.

Schistosomula were prepared by allowing cercariae to penetrate

an isolated skin graft from a guinea pig or muse.

After centrifugation and resuspension in 5 per cent glucose solution,

4

the schistosomula recovered were observed to contain lesd-,than

than 5 per cent cercariae anc intact rails.. The *rganisms

were tien sto e. wrnight at 4 degrees C in Hank's balared

salt solution at pH 7.4 containing 0.5 % lactalburin ydrolysate,

100 U /ml penicillin, and 100 ug/mI streptomycin.Finally, 10%I

heat-inactivated baboon serum was added to this medium.

Following the overnight storage,the schistosonula wt:re labelled

on the next day with 51Cr sodium chrorate,obtained from Radio-

chemical centre,Amersham,England. A dilution of uCi/10" per 1000

organisms was made, followed by incubation for 3 to 4 hours at 37 C.

The labelled organisms were next washed four times in Eagle's

minimal essential medim (I'M) containing 20 mM Hepes,100 U /ml



i )fyc in, id twjice in MN " cur,fi i nirw he;t-in t-,. ivt.

b .. seruin. After washing throeo time ,th organisfrs were resuspended in MEheat-ir

in,!iLvattxl b !boon serum at, the corcuntratIon of 500/mI

Preparation of antisera

Seru, sdw1les obtaiied from patients were inactivated at 56 C

f or, ,.our before testing for their abiLity to induce release

of chcoium from labelled schistosoxrula

Tho dilutions were chosen ( 1/24 and 1/50 ) which gave high

levels of cell-dependent cytotoxicity.

Preparation and purification of the effector cells

( Unpurified eosinophil cells )

Freh heparinized blood was drawn from patients with known

eosinophilia ( mue than 5 % ) assoc'ted with schistosoi asis

or other helminthic infections.

5 Vol of blood was allowed to sediment with I Vol of 4. :%

dextran in phosphate -buffered saline ( Sigma Chemical Co.

for 30 minutes at 37 C

The supernatant,rich in leukocytes was withdrawn and watlh~d

twice in M M by centrifugation to remove platelets..The -ellet

rich in eosinophils was next collected and subjected to ct ntrifugation

for 40 minutes at 400 g and 4 C over hypaque diluted 1 1 7

with distilled :ater ( Mamoud, et al.,1974).
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AFI- tv oF c L~to.: c_[L

Alicjuots OF 0..1 Ml Of schi'stosoCUL- SU:sptris!on(500/Ml) were?

pL>iin Falcon's pla. Llc tue.Equat volu.rre,-s of antksera and

elfector cells were add-d to each- of four replicate tubes.

The tubes were next incubated in~ hur--IdIfied airt--ig,,ht boxes

at 3/ C for 16 hours

At the end of the incubation period,the contents of each'tjbe

were resuspended and centrifugated at 200 g for 5 minutes,

One half of the supernatant fluid was withdrawn in a second

tube,and both tubes were counted for cranium 51 in a gamrma

well-type counter( Phillips).

The percentage of isotope release was calculated as fo~lows:

The geometric mean of supernatant x 2

x 100 A

The geomtric mean of standard

where the geometr ic mean represents the mean of the

counts from the four replicates.
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Nw-,l CO'ful suhjuct s were seccLI fruc. rl*A Wal ~L',1h.t

w" and healty person, rcsiiding in nd areas.Persons suspected to

have disorders known to be associated with disturbed- i[rrunologica! reactions

werc2 el iminated.

'1\c ro~psof patients with schistosom~iasis wece 'chosen fr an endemic

area, I the Al ',bnqOura District(north east of the Nile Delta)

I. Patients presenting with early manifestations of schistosorniasis,and with no cc

Ccx4.'L i ca L ions.

I1.Patients in late stage of the disease,with comiplications.

All cases were subjected to full clinical examination and laboratory"

tests which included:

l.Unrine and stools examination for schistoscxie ova using th4,centr ifugation

and salt sedimentation me~thods respectively.

2.Counting of schistosme eggs in the urine and stools usin4l the methods of

Bradely (1964) and Bell (1963).

3 .Complete heacgram.

4Liver function tests :Se'uim bilirubinserum albumin,and trin~saminases..

5.Kidney function :complete urine analysis,blood urea,seru>., creatinine..

Iffi'nologica. studies crinprised

I.Skin tests uqinga schistosome worm antigen and tuberculin purified protein

derivative.

2.Tests to demo~nstrate circulating irmune comrplexes



-8-

1 '.ethod hz.c i on th,,q -oluhi lity ch i , cterist ics of the

x [t, y nmin ly Lh.-, p(n' y w2e,' , ycu p.tht-tAl

U r:[C ., c: iC tl ( f.i ty - l ,:ur ,nt.

2 ,-hA b;i-'w-I on Lhe recogurIion of the inrune co rlex by

sp_ c i_ c recep ors on the cell surF,ico, oF thp B I plh(oytes,niLely inhibition

of cLplEnt-dend.2nt ro'ette formation ( FAC rosette inh[ition).

DE-7FW:TtO1 OF INJ; COM1PLEX BY POLYL-iHYL Ncr.LJ[YCOL(OPTCAL T) .,S fTY):

5 ml of vcnous blood were collecf'xd in the fasting state,and left to coagulate

at rocn tciperiture for one hour. The serim was then separated by centrifugation

at 3000 rpn for 15 minutes.

The sera were used for the test on the same day of separation in order

to avoid the formation of new imune complexes. -

The sera were then diluted I : 10 with borate buffer ( 0.i '4-pH 8.4)

Equal amounts of the diluted sera were added dropwise to thb,polyethyleneglycol( PE G

The PES sera mixtures were next incubated for 2 hours at 4 .,followed
.I,

by centrifugation at 4 C,2500 G for 30 minutes.

The supernatant fluid was discarded,and the pellet formed at the bottom

of the tube was dissolved in distilled water so that the original volume of

the seum used and PEG is replaced.

The turbid solution obtained is again dissolved in 0.1 N sxiium hydroxide

solution 1: 10.

The resultant solution was read for its optical density in ultra-

spectrophotometer w.v 280 mm



F'" V'';~li' I[tl rlt HI A: ;'w

The ,OthAl us, !.)', thl 'it ri by krith et c (9/-).It consists

of the fol toIZVg:

ionof lyi<[o )o..yt .- frcm whole blcxd by the fic ' 1 --hypac ue gradient

tchn [qtle.

2.S-bhp erythrocytpg (E) were scri;tlrized w ih antisheep erytl )cytes (A),

arv! c:1 ccnipler'en (C) by a molification of the method of .,tvac et -4L.(1972).

EqtL:: volur-.es of sheep red. cells were collected in equal vol-es of

a]zek,,rs solution and stored at 4 C for 48 hours before use.

E cells were prepared by washing the sheep red cells 3 tiaies with sterile

PBS pH 7.2 at 150 G for 10 minutes at 4 C.The concentration was adjusted to 0.5%

using Hank's medium.

EA were prepared by incubating E cells( 0.5%) with equal volume of rabbit

antisheep hemolysin ( final dilution 1: 6000) for 30 minute. at 37 C. The

suspension was washed twice with PBS and resuspended in sterile Hank's

medium containing 1570 fetal calf serum(inactivated).

For preparation of EAC,a suspension of EA(0.5 %) was irn:-bated with fresh

mouse serum as a source of complement (final dilution I : 30) for 30 minutes

at 37 C. The cells were next washed twice with sterile PBS,and resuspended

in sterile minimal essential media or Hank's solution contnining 5%

inactive fetal calf serum.

Assay of EA and EAC rosettes was done after centrifuga; ion at 200 g for

5 minutes followed by incubation at 37 C for one hour.The cells were then

vigorously resuspended,and the number of rosettes were determined.

Eac rosette inhibition was measured by by the incubation of 2x 106

lymphocytes with 200 ul of test serum and normal serum at 37 C for one hour.



[II~ ~~~~~~~~~~~ It-7:t- w'r ;. r ti:9- iV c at pH 7.0,

immhr ~-1 ~. i ~v< fr- ~ AIJ ~ 7 C.

hi was followed byQxtntri fu-,.tin at ?00 g foc- 5 miu-sTecells

vi.4orou.;ly re,- ,pended,ar tlh, I.m of rm- I ~ wece determined.

Th inhtit ion prckducod by pre i-,,i.it ion wP-Th a serui v, s calculateI

fr -- : the forriJia:

100- PS x 100

whz.,rc PS = peccertage of lymphocytes formirng, rosettes after inc:ibation

with the seurn.

and PC =percentage of lymphocytes formning rosettes after incubation

with normal seum.



ATFIBDY-YiOIOXIC STffY

1185 inhabitmnds Erk u1 Leet Tarif and Diarb El Khedr viLlages

w :<e examinzd Fou evidc nce of schistosomiasis by urine and stc)ols

tesLicin.Skin testing was used when urine and stools were negative for

ova.

The following groups were selected for study:

1. 17 patients with S. hematobiun.

2. 30 patients with S. mansoni.

3. 90 persons who appeared immune to schistosomiasis deskite frequent

exposure to infection.

4. 20 normal control subjects with no previous history qp exposure

to schistosomiasis.

The results are given in Tables I to XI.

The difference berween the mean value of the mansoni group and control

was highly significant in both concentrations( 1/24 & 1/50).The difference

between the hematobium group and control was significant in

concentration of 1/24,but insignificant in the concentral ibn of 1/50.

The difference between the mean value of the apparentl immue group

-ind normal control persons was highly significant in concentrations

of 1/24,but insignificant in concentrati ns ofl/50.

I: ,~ . ........__
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ti h- contcarT, . di f facnce b.'',,---,,'a. th appare_.ntly i nr' uce

.. , and th-, ntnioni group was in iL3I:ic:int in in conc, -itrations of 1/24, but f

buL sigrliric, ,nt in contratians of 1/50.

Table v shu,, stisticil analysis of the values of the cytotoxic test

with regard the bIood groups.The difference in blood grdup B

'is i ' n i ic int.

Table VI ss corceafion statistical stud betwen the antibody

cytotoyic me,:i vlu,-, and the level of eosinophils. A strong correlation

was found between the absolute count of eesinophils in apparently

norm"l persons in concentrations of 1//24

IHMJNE COWLEX STUDY

Sera from 118 patients living in the endemic villages wer4 tested for

the presence of iumne complex by the hemagglutinat.ion rsette

inhibition test and the polyethyleneglycol method.

The results are given in Tables VIII to XV.

A significant difference is found between all groups and the

normal control except for the hematobium group(early infection),

using the h~rnagglutination rosette inhibition test.
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Table I

CYTr)1T)Xr( A'.NTI)D Y ACTIVL[Y IN

NfllkAAL W'N'1S I T(,f OT sf!W [.(1 VI' S PST ENOYIc MA)

Percernt rtlease cr,,i L:_, .51
Age Sex 1/24 1/50

no,

1 25 49.8 4u. 6

2 22 M 55.5 56.8

3 24 M 59.2 70.6

4 28 M 39.2 55-

5 30 M 40.5 45.5

6 28 36.3 61.7

7 26 M 51.6 47.4

8 34 M 34.8 64.2

9 32 M 70.6 36.9

10 34 M 67.3 40.2

11 25 F 45.8 32

12 26 M 19 42.4

13 28 M 14.4 30.8

14 35 M 15.2 38.2

15 22 F 20.4 2108

16 23 F 50.6 3 8

17 25 M 36.3 6 '
18 32 M 24 6 .1

19 30 M 30 _ ,6

20 26 F 36.6 40.2

Mean = 39.9 4).;3

+ =16.52 1.. 34

S.E. = 3.7 3.2



-14

TabL Ii

('C 11 R, W I ANTI f,,D, ACTI VI Ci' IN PA I',:NTS

WiTi H[T.IUW~[( (Fl-,'LYN ACT rW-7)

idaA Sex Percent relea.e crxiilun 51
No. 1/24 1/50

1 30 M 21. 1 45.5

2 35 M 25 47

3 35 M 32.9 39.6

4 22 M 25 . 37.8

5 23 M 24.6 8. 8

6 28 M 35.3 36.3

7 30 M 22.4 41.8

8 10 M 36.2 48.3

9 15 M 30.6 42.9

10 12 M 37.1 49.5

11 23 F 31.5 38

12 12 M 38.7 34.4

13 27 M 34.5 48.7

14 35 F 35 F. 41.3

15 15 M 28.3 39.1

16 37 M 45.9 37.9

17 11 M 22.6 42.5

Mean - 30.54 42.91

+ = 6.83 5.80

S.E.(mean)= 1.24 1.16

p= 0.001'5 0.2

I
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(7"fi/Kf,[([' A.,kI ,')K)f IAVII't IN !".I[,'[

!' .4 LH %I,' t 1"': ; 1 EA LY X;',II ')

Ser iiI Age Sex Percemt release cromium 5t Blood group
MO 1/24 1/50

Y I 2v. 5 64.4 0
2 18 M 53 62.9 A
3 16 M 60.3 71.8 0
4 16 M 63.2 66.5 B
5 JO M 64.2 64.8 AB
6 17 M 132.4 57.7 B
7 15 M 53.1 63.5 A
8 9 M 36.5 62.6 A
9 13 M 62.9 70.8 0

10 19 M 56.7 63.5 A

11 30 M 5o.8 48.5 A

12 17 M 44.8 53.1 0

13 14 F 60.5 48.4 A

14 40 M 51.6 54i. 5 AB

15 14 F 55.6 5i. 7 A

16 13 F 59.5 18.4 B

17 25 M 69.3 2.3 0

18 17 M 63.3 49 0

19 18 M 56 31.5 A

20 18 M 92.9 101.7 B

21 23 M 81.7 97.6 B

22 20 M 91.7 10.5 0

23 27 M 62 L08.8 AB

24 25 M 62.8 90.6 0

25 15 M 71.8 -- B
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TI.- T li (Con

Sc. A Age Scx PercenL release cn uium 51 Blood group
No. 1/24 1/50

26 33 M 80 94.7 0

27 19 M 109.6 -- AB

28 24 M 107.4 90.3 A

29 20 M 74.1 -- B

30 25 M 83.4 65.7 B

Mean = 71.15 69.92

- =22.93 , 4.22

S.E(mean)=4.19 3.76

p = 0.0005 o.ooo5

IJ
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Ti,1- IV

CYIu'[t)X I A V'[N) Af' AI VY IN SUiJWTS

A,.'ARLY .....NL AJATNI ST H [SM3)E[ASIS RESID ENG

IN ENDEMIC AREA A ID EISED 10 RFECTION

Ser ial Ag; Sex Histocy W', Fosin. Percent release- Blood group
No. of schist. cromiuin 51

1/24 1/5o

1 30 M + 5800 1 90 61 A

2 26 M + 6300 2 70.4 49.1 A

3 25 F + 4700 2 51.1 56 A

4 33 M + 5700 0 43 22.1 0

5 27 F + 4400 2 40.1 75.6 B

6 26 M - 5800 0 54.5 79.4 A.

7 55 F + 5500 0 41.2 60 0

8 30 F + 6400 1 34.5 51' 0

9 25 F + 5000 3 55 34,' A

10 30 F + 9000 2 55.5 35 0

11 55 F - 6100 1 49.7 6). A

12 22 F + 6400 2 69 39 B

13 30 F + 4000 2 42.4 59 B

14 66 M + 9200 1 96.2 57 A

15 30 M + 3600 3 97.2 78 2 0

16 22 M + 4800 5 48.8 40 A

17 47 M + 8200 4 45 " 39.5 A

18 50 M + 8000 1 59.5 49 B



Table_ V (Cont.)

Ser i Ii AA t Sex Hl,-Luy 11) Eos in. Ptrcenl vt[ .a. blood group
No. of Schist crrtiurr 51

19 45 F' + 6000 2 58.5 39 A

20 52 F - 5600 1 81.6 48 A

21 17 F + 8000 1 74.6 56.1 A

22 25 F - 6200 3 77 79.2 )

23 46 M + 5000 0 58 33 0

24 30 F + 7200 4 98.6 4.9 B

25 30 M + 6500 2 77.6 74 A

26 30 M = 5000 3 60.8 48.8 0

27 55 F + 6000 3 59.1 76.3 A

28 50 F - 8200 2 62.7 36.5 A

29 32 M + 5800 2 64.3 44.2 10

30 29 M + 6000 3 85.3 35.8 0

31 56 M + 6500 4 109.1 4 A

32 33 M + 7100 4 89.8- 5 .2 A

33 25 M + &200 1 86.4 j4 A

34 32 M + 7300 1 35.7 .2 A

35 33 M + 6000 0 81.1 0.5 A

36 30 M + 6500 4 74.5 52.7 A

37 28 M + 4600 1 62 8.1 A

38 40 M + 5400 1 72 59.3 AB

39 60 F - 6700 3 76.3 53.1 0

40 55 M + 5400 0 78 -9.8 B

i i I I



r !o _IV (C(ont- )
Scr i:fT I ' Sex Hi stoD). j r Percif rek.-isu BloodNo. of schi[ t. croe[lur 51 group

1/2'1 1/50

41 15 M + 7000 2 59.3 74,3 AB

4? 30 M + 780 3 56.4 63.3 B

41 61 M + 5800 4 67.6 -- AB
T4 40 F - 6200 5 65.3 85 A
45 ? 7 N + 5700 2 99 76.7 B

46 60 M + 5400 5 51.6 45.5 B
47 35 F + 6000 3 80.8 46.5 B
48 25 M + 6500 4 56.8 57.5 A
49 50 M + 4800 + 70.6 37.5 0
50 58 M + 7000 1 55.5 52.6 AB

51 35 M + 5500 4 53.5 45.8 0
52 26 M + 6200 6 56.6 36.8' A
53 49 M + 7000 1 64 56.6 S B

54 35 M + 7500 4 64.7 48 ' A
55 42 M + 7500 2 49.3 68.3; A

56 60 M + 8500 1 61.6 62.2 A
57 30 M + 7600 1 72.8 56.8 0
58 15 M + 6300 4 55.3 52 0
59 55 F - 6800 4 53.2 49.6 )
60 25 M + 6600 3 73.9 41.4 0
61 45 + 8000 5 81.6 32.4 A
62 18 M + 6100 5 53.6 42.9 A
63 16 M + 8000 2 95.9 36.9 0
664 43 M + 6900 1 54.1 43.8 0

I

Iw
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Table IV ( CociL.)
S ," i. , ' Sex HIt to-ry . r . -Cos n. Pcrccnt rdik .;c B1Oo

o" ,. of sch st cu.rt[fhlu 51 Group
1/24 1

65 22 F + 7600 3 98.7 82.1 A

66 16 M + 5200 2 60.9 44.5 A

67 23 M + 4400 1 82.1 58.8 A

68 50 M + 5700 3 61.3 69.6 B

69 25 M + 6100 4 68.7 47.3 0

70 60 M + 6400 1 84.7 0

71 25 M + 9000 1 49.6 68.6 AB

72 18 M + 6400 2 97.2 46.8 AB

73 27 M + 78oo 1 53.9 53. B

74 70 M - 7300 1 45.5 39.3 0

75 45 F + 5100 3 53.4 66.2 B

76 23 M + 5700 6 36 -" A

77 17 M + 6000 2 81.4 0

78 30 M + 5800 5 61.8 4.5 0

79 16 M + 7100 0 63.5 £ 7 A

80 35 M + 8000 3 49.5 -4 AB

81 22 M + 6000 3 .49 39.4 0

82 16 M + 8700 2 50

83 37 M + 7600 8 57.5 o

84 22 M + 6300 1 49 A

85 20 N + 800 6 52 A

- V
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,.c. _ _ Iv _ (:o, .)

i, /, A S,,:. Hi stfry 1II' Z-1 Ptrcent Le,'m_ Blood
U. civrL. cro;m, 51 group

1/24 1/50

86 20 M + 8000 2 81.5 - B

87 40 M + 720n) 3 50 31.5 0

88 35 N + 7200 3 69.3 41.3 AB

89 17 M + 6500 2 109 35 0

90 19 M + 4600 1 112 69.6 0

mean - 66.1 51.3.

+ =17.8 ' 14.7

S.E(nean)-t.88 1.1 .'

p -o.oo05 0.10
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t ,i-tica l 1ygic o[ the results of cytLutoxicity betrwcen
thc' 4 group.) t

Con." Group D Tc Tt P

1/24

App. rrn x M.ansoni 5.2 1.29 1.64 0.10

App. In. xControl 26.1 4.66 1.64 0.0005

App. Im. x Hemat. 35.5 8.52 1.64 0.0005

Mansoni x Control 31.7 3.64 1.64 0.0005

Mansoni x Hemat. 40.7 7.14 1.64 , 0.0005

Control x Hemat. 9.4 2.18 1.64 0.00125

Cone.

1/50

App. [tIm. x Mansoni 31.6 3.72 1.64 0.005

App Imm. x Control 5.0 1.36 1.64 0.10

App.Immn x Hemat. 8.4 2.27 1.64 0.125

Mansoni x Control 18.6 3.59 1.64 0.0005

Mansoni x Hemat. 22 4.63 1.64 0.0005

%ontrol x Henit. 5.4 0.91 1.64 0.2

Ld



-23 -

Tah-FL VI

C;o-rc-Iation coefficient bI 'n t-d;Ulute eosinojp1il count

cid hu.wn e cy~t<ict tc ( r ~or crcxnh'Jm5 l)

r 0.7 (1/24)

r = 0.01 (1/50)
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Tobl,, V'

StKist icat I n ly- i ok the cytoLox ici ty test in rl- -tL ion to

blood grup;

C, -!,: 1/24

Me, I ; B L 0 0 D G R 0 U P

A AB 0

-,an 64.2 66.9 76.1 63.8

S.D. 15.8 20.63 18.18 17.30

S.E.(mean) 2.67 3.61 4.86 6.53

*6.

A

Conc. 1/50

Measures B L OO D G R O U P

A B AB 0

Mean 53.3 47.7 53.2 54.1

S.D. 17.4 13.29 11.98 9.09

S.E(mean) 2.98 2.51 3.46 3.71
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TAB LE X

[ 'i.'NTAC ' Ot' ROS:I'f'K INII I l'; i J N(I J ) A! CNIROL SBJ[ EIS

Serial No. Age Sex Percentage

1 9 M 25

2 ii M 0

3 11 M 13

4 12 F 7

5 12 M 10

6 12 F 12

7 13 F 21.7

8 14 M 0

9 14 M 9

10 15 M 0
.1

11 15 M 13

12 16 M 0

13 16 M 5

14 18 F 9

15 18 M 0

16 19 M 0

1.7 20 M 11.5

18 20 M 8

19 22 M 0

20 23 F 17.4

21 30 M 0

22 35 M 0

23 37 M 34.8

24 40 M 4.3
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TA !, F XI

PF'Rt'L lACE OF ROSITIVKtt. ,- [ON IN EARLY CAS[:S

OW SCf[ESTC,'h')[IAS[S( HDIATOBIUM)

Serial No. Percentage

3 60

4 0

5 0

6 20

7 45.2

8 60

10 29

11 44

12 23.8

15 57.1

16 0

17 21.4

18 54.7.

19 34.7

20 90.5

21 92

22 18.2

23 60

24 13.3

25 12.2

26 80

27 35.7



I. 'L: X ( cont .)

-' ' 6.6

29 0

33 33.4

3, 0

35 0

36 0

37 75

3 >27

39 42.8

40 44

41 0

42 0

43 71.4

44 35 I.

45 45

46 70

46 15

47 32

48 42.

50 42

51 84

88

53 0



I ( .'M5 t.

0

0

57 0

58 4U
60 40

60 0

62 67

63 88

64 0
65 93.3

66 6.6

68 95

69 0
71 27.7

72 35.5

73 59.5 1

p 0.15



J-\lI.F Vi I

)5

30 54.5

31 0

T7 91.3

80 5

81 64

82 10

83 78

84 35

85 32

86 76.2

87 0

40

89 36

90 0

91 0

92 73.9

5 15

P = 0.05

u,



TABLE '111

1~tMr+4h CX{PHXES IN '"ME SUA 0' N,;+'.AVL o NT. R JFLTS

S,:u iii+ Ni. OpL icial Dens ity

1 0.6t

2 0.51

3 0.56

4 0.

5 0.56

6 0.38

7 026

8 0.44

9 0.6

10 0.45

11 0.57

12 0.35

13 0.38

14 0.52j

15 0.51

16 0.58

17 0.35

18 0.36

19 0.42

, 20 0.37

21 0.17

22 o.35

23 0.37

24 0.51



INIi.PATW~ V [H S " NN H2IAhjIX

No. ! J 1

9 0. 36

13 0.26

14 0.22

R 0.65

Vi 0.23

0.19

?' 0.49

25 0.42

27 0.62

28 0.41

30 0.19

35 0.21

67 0.27

77 0.25

79 0.0.3

8G 0.20

81 0.17

0.48

k3 0.61

nean =.35 s.d 0.16

7 .7.ooo5

Af



Optical Density

0.70

85 0.53

86 0.14

87 0.39

8: 0.66

89 0.98

92 0.43

98 0.95

104 0.16

106 1.01

109 0.46

113 1.96

1-14 0.82

115 1.1

116 0.83

117 0.78

118 1.96

Mean =0.82 S D =0.52,

p 0.005



ANTi BODY CYM1I:DM[..: FLY TEST

T"hc_. e-.'s tence of ant _xx[Iies cytotoxic for schistosoc.ules in

vitro wai; First repocLed in mornkeys by Clegg and Sicither's( 1972),

and in inn by Capron et al. (19/3).

later ic was shown by Butterworth ( 197)-1 that this in vitro

reaction appears to be mediated cooperatively by schistosome

specific imunoglobulin C antibodies and granulocytic effector

cells whic were identified by later studies as

eosinophils ( Butterworth,1977),

The results obtained in the present study indicate that

eosinophil-dependent antibodies with cytotoxicity against

schistosomula are found in a high proportion of patientl with

kno.n Schist. mansoni infection. On the other hand,the)"

results of patients infected with Scist. hrmatobium sh4

insignificant variation from the normal

These findings demonstrate that these cytotoxic antibodies

are speciFic to Schist. mansoni infection,which is in grennt

with the results of other studies recently reported( Cl.pfon,

et al.,1 977 : Butterwort et al,1977: Camus et al. 1977

The results also demonstrate strong correlation to

ova count in in the stools Thus patients with egg counts of
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60/ ,1 o ar-_ were fourid to sho.4 higher levels of sert.xv

thu,;e eosinophil.-dependtnL cytoto:<ic antibodies than patients

wiLth e-- counts less than 6o/ail at the t[ne of study .This

finding may be of value wben used to assess the sev-rity of

infection,which is a point of diagnostic iciportance.

Furthecrwre,it my also prove to be of value in selectirg

pit tents for tceatnent,and in planning the schedule of

drug therapy in each individual case.

The results of these cytotoxic antbodies obtained in the

present study fro the sera of persons residing in the endemic

areas of schistoscmiasis ,but apparently imiune against the disease

are most interesting.These subjects show no clinical mafiifestation

of the disease,though most of them give a history of schistosomiasis.

Many of them have received specific treatment,which was usu4iy

inccmplete.

All these persons were certainly exposed to frequent fections

during their work in their farms,bathing in canals or drirking infected water.

Yet no one complained of any symptom suggestive of schistosmisis

usually for several years.Their stools and urine were negative

for ova.

The level of these cytotoxic antibodies are significantly

higher in this group of individuals than normal control subjects not

residing in endemic areas.

........... I! ... ..... ....j..
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This findingrly sue th;it ty,, cytot,,c antibodies persist

for a long timhe in the blood dc, pte the lack of evidence of

active infection.They may therefore be cosilVced to play a

possible role in building up acquirce Lmrunity against reinfection

with schistosomiasis.

The predilection to Alood group B agrees with previous

observations that persons with blood group B are ore susceptible to

infection(Annual report,1978).But the relationship to the

persistence of imnnity in some form is obscure.

Similarly,the relationship to eosinophilia is unclear,as patientswith
higher levels of cytotoxic antibodies show higher degrees of eosinophils

V

in their peripheral blood.The link between these antibodies and eosinophils

however is well-established(Glouert & Butterworth,1977;B terth,1977).
It may be suggested that these individuals have deveQped immunity

against schistosomiasis as a result of multiple refnfectns. But

it cannot be assumed that this type of cyto toxic antibcoies are

responsible alone for such immunity. In human schistoso4asis,.

numerous types of antibodies have already been described(Smithers

and Terry,1969). In experimental( Sher et al.,1 974,Murrell et al,19 75),....

the production of cytotoxic antibodies by immunization has failed

However,the results derived from in vitro experime its cannot

be interpreted directly in terms of resistance to infect ion.The

whole question of acquired iumuniky in human schistosamiasis is

controversial. But,it appears that the demonstration of these cytotoxic.

antibodiesin individuals exposed almost daily to infection without

developing the disease is probably significant. Further work is

necessary to elaborate more the nature and influencing factors of

this resistance.
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D F- LEC[ION OF IlVRJiE COMTLEX

Imune ccx;'1, -xos ay be deLected by -evaral techniques ba-;ed on

the physicochei,2cal propert[es of aggregated versus free and native
inrtinoglobulins, such as large molecular weight ( Kunket et ai.,19 61),

c omple-nt fixation ( Agnello et al.,1970;Nydegger et al.,,1974; -

Graqgeot and Pilloc,1975;Svehag,1975;Hay et al.,1976; Lurhuma et al.,1976),

cryoprecipitation (Yeltzer and Franklin,1966), exposure oE Fc

determinants , whtch are then detected by by the rheumatoid factor

( Winchester et al.,1971),and inhibition of lymphoid cells Fc receptors

( Theofilopoulos et al.,1976).
i'

These techniques in fact do not directly identify ix une complexes,

but rather elements generally associated with the presencd pf immune

complexes. Additional shortcomings of these techniques az their

insensitivity and high incidence of false positive resui, as well as

the laborious methodology required.

In the present study, 2 methods were used for the detection of

the immune complexes,namely rosette EAC inhibition , and pblyethyleneglycol

precipitation method.

These two methods rely on completely different pi inciples.

The inhibition of EAC rosette formation is dependent on the presence

on the surface of B lymphocytes of receptors for C3b and C3d

( Eden et al.,1973).

____________
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Wh- thc s, I j)pbr-cytes art incub-it,-d with sheep erythrocyw".s

sen.:;tized withi antibody and conlc'err-rt, EAC rC)5$tte3 ace forii*A.If the

1 hx boytes are preincubated in sc-a containing complement C3

fixicig the irr:complex, th2, rteceptocs for Cm and Cd my be blocked

and the formation of EAG rosettes is inhibited.

Polyehyleneglycol method is on the other hand an entirely different

(zhemical)method. For the purpose of quantitation,it offers a mor(E simple

and accurate tehnique.

Polyethyleneglycol(PBfl) is a polysaccharide which at a concentration of 2CfA

precipitates most native imu~noglobulins, and many other proteins. When the PEG

concentration is decreased to 3-5*/, the precipitation of imomnoglobulinL4,

and many other proteins is significantly decreased,witbout preventing

precipitation of irmmne complexes formed in vivo or in vitrp ( Creighton,

1973). The reason why izmue comp~lexes precipitate at such l1ow PEG

concentration is unknown. It is not necessarily related to 4e size of

of ccxplexes .It my be related to the conformational chang~ in

the inuunoglobulins.

The results of both methods suggest that circulating immune complexes

are higher in cases showing early infection than in patienn, in the late

stages with complications . Sirnilerly,values are higher in in ~patients

receiving specific antischistosonal treatment, or inmediateiy following

treatment.
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Vnlus atho cr7rielated with th severity of infectioo as markcd by the

nunber of ova passed in urine or stools.

The explanation of thesk differences is still uncertain. It

appears that early infection evok,_,s more antigen or inmunoglobulins, or

bot-h that bectare integrated in a cotiplexed form. Similarly, it may be

assumed that during or irmediately following antischistosomal treamnent,

antigens may be liberated in excess.This may have a bearing on subsequent

course of the disease.More work is necessary in this area.

I'
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